A molecular view of the function and pharmacology of acid-sensing ion channels.
The pH in the different tissues and organs of our body is kept within tight limits. Local pH changes occur, however, temporarily under physiological conditions, as for example in synapses during neuronal activity. In pathological situations, such as in ischemia, inflammation, and tumor growth, long-lasting acidification develops. Acid-sensing ion channels (ASICs) are low pH-activated Na+-permeable ion channels that are widely expressed in the central and peripheral nervous systems. ASICs act as pH sensors, leading to neuronal excitation when the pH drops. Animal studies have shown that ASICs are involved in several physiological and pathological processes, such as pain sensation, learning, fear sensing, and neurodegeneration after ischemic stroke. ASIC inhibitors could be used as analgesic and anxiolytic drugs, and as drugs for the treatment of ischemic stroke. For these reasons, ASICs have recently attracted increasing attention. Currently, no drugs are clinically used as ASIC modulators. ASICs are however targets of several peptide toxins from animals. Much effort is invested in research studying the function of these channels. We review here the available pharmacological agents acting on ASICs, which include small molecules and animal toxins. We then discuss the current understanding of the molecular mechanisms by which pH controls ASIC activity. Knowledge of the function of ASICs at the molecular level should allow the development of new pharmacological strategies for targeting these promising ion channels.